In this paper a one-parameter criterion for 2-equipped posets with respect to corepresentations is stated and proved. The list of sincere one-parameter 2-equipped posets is given as well as a complete matrix classification of all their indecomposable corepresentations. Relations between dimensions of indecomposable corepresentations and roots of the Tits quadratic form are also established.
Introduction
Representations of posets (partially ordered sets) and quivers arose in a natural way from the study of important problems of finite dimensional algebras, see [1, 13, 27, 31, 34] .
In the early 1970s, Nazarova and Roiter introduced representations of posets in matrix language [21] . Later Gabriel introduced representation of quivers [11] , studied further representations of some special posets and gave an invariant interpretation of representations of posets in terms of linear spaces [12] . One of the main considered problems in the representation theory of posets is to classify indecomposable representations up to isomorphism.
In order to solve these problems, matrix and combinatical techniques were developed, namely the algorithms of differentiation with respect to a maximal point [21] and to a suitable pair of points [36] . The first one was used to obtain the finite type criterion [14] and a description of their representations [15] , while the second was used to proof the criterion of finite growth type [44] . Another important classification results are the tame and the one-parameter type criterion, obtained in [18, 26] , respectively.
After this exhaustive development, the researches focused on representations of posets with additional structures such as posets with involution [23] , with an equivalent relation [3, 23, 25, 37] , dyadic posets [24, 32] , valued posets [16] as well as 2-equipped posets (formerly called equipped posets) introduced in [35] . In particular, for representations of 2-equipped posets it holds an interpretation as a schurian subcategory of a vector space category, see [34] .
In the last decade, many classification results about representation of 2-equipped posets were obtained such as the criterion of one-parameter, tame, and finite growth type, see [35, 38, 39] , respectively. Some of these classification problems can be reduced to a matrix problems of mixed type over the pair of fields of real and complex numbers (R, C). Precisely, in this context arise another matrix problem for 2-equipped posets which behaves in some sense dual to the representation one, and leads to the study of their corepresentations, introduced in [30] .
Then, it is important to develop a systematic theory of corepresentations and reduction algorithms of 2-equipped posets. Considering the results in [16] , it must be considered the 2-equipped posets of infinite type, at first, those of one-parameter type. As the representation case has shown, the classification problem of indecomposable corepresentations of one-parameter type is basic and quite deep among tame type problems. According to the logical development of the theory of representations is necessary and indispensable to obtain a criterion for deciding when a 2-equipped poset is of one-parameter with respect to its corepresentations and then, obtain a complete classification of their indecomposable corepresentations (even the corresponding series) besides the list of sincere posets.
In order to reach these objectives, in the present paper, it is used both linear algebraic and combinatorial methods of the classic theory of representations of posets as well as new techniques, in particular, the algorithm of differentiation VII for matrix problems of mixed type over an arbitrary quadratic field extension F ⊂ G, developed in [30] , and special reduction methods together with structural properties of corepresentations of some critical posets, obtained in [28] . The interested reader may consult also the Ph.D. thesis [29] in which is gathered the most important information concerning to this investigation.
The reader who does not know about corepresentations of 2-equipped posets can get familiar with them in Section 2, which is a short introduction to the basic facts and it also recalls some definitions and notations. Finally, the list of 2-equipped posets of finite type and their classification is given in appendix A.
The main goals of this research (formulated in Section 3) are to obtain the criteria of one-parameter type for 2-equipped posets with respect to corepresentations (Theorem A), the list of sincere one-parameter 2-equipped posets (Theorem B) along with their respective diagrams which are presented in appendixes B, C and D, the classification of indecomposable corepresentations of the critical one-parameter 2-equipped posets (Theorems C1 -C4) 1 , and Theorem D which establishes a relationship between the Tits quadratic form associated to a 2-equipped poset for corepresentations and the dimension vectors of the indecomposable corepresentations of one-parameter 2-equipped posets.
An explicit description of the indecomposable corepresentations of each sincere one-parameter 2-equipped poset, even the critical ones, is given in Sections 4 -7, while proof of Theorems A, B and D are left in Section 8. Finally, the minimal dimension vectors corresponding to indecomposable corepresentations of sincere oneparameter 2-equipped posets are listed in appendixes E and F.
Basic Definitions and Notations

2-equipped posets
A 2-equipped poset is a triple (P, ≤, ⊳) where (P, ≤) is an ordinary poset, and ⊳ is an additional binary relation on P contained in ≤. The strong relation ⊳ also satisfies the following condition:
x ≤ y ⊳ z or x ⊳ y ≤ z implies x ⊳ z.
(2.1)
Whether x ≤ y and x ⋪ y, we write x ≺ y and relation ≺ is called weak. A point x ∈ P is called strong (weak) if x ⊳ x (x ≺ x). Notice that ≤ is a disjoint union of ⊳ and ≺, and both relations need not be a partially ordered relations on P.
A 2-equipped poset (Q, ≤ Q , ⊳ Q ) is a subposet of (P, ≤ P , ⊳ P ) if Q ⊂ P is a full subset, it means x ≤ Q y ⇐⇒ x ≤ P y and x ⊳ Q y ⇐⇒ x ⊳ P y for all x, y ∈ Q. From now on, all considered posets are finite, and for the brevity, we will write simply P instead of (P, ≤, ⊳). We write x y if the points are incomparable. For any subset X ⊂ P denote
Given two subposets X, Y ⊂ P, we denote by X + Y their cardinal sum or sum (possibly with elements comparable between them), if it is further required that x ≤ y for all x ∈ X and y ∈ Y it means their ordinal sum and is denoted by X ≤ Y ; The strong and weak ordinal sums X ⊳Y and X ≺ Y are analogous and respectively defined. Let |X| be the cardinality of a set X. Unless there confusion, we simply write a singleton set {x} as x.
For a subposet X ⊂ P, set X ∨ = {y ∈ P : x ≤ y for some x ∈ X}; X ▽ , X are analogously defined, and X ∧ , X △ , X are dually defined, finally X = X ∨ \ X, X = X ∧ \ X. We say that some relation xRy between two points is strict if x = y. The set of all maximal (minimal) points in X ⊂ P is denoted by max X (min X).
A subposet of P is a chain (anti-chain) if all its points are pairwise comparable (incomparable), in particular, a dyad (triad) is an anti-chain of two (three) points, a garland is an ordinal sum of singleton sets and dyads. The length of a chain is the number of its points. A chain of the form a 1 ≺ a 2 ≺ · · · ≺ a n is called weak, if additionally a 1 ≺ a n then it is completely weak. An arbitrary subset X ⊂ P is said to be ordinary (completely weak) if all its points and possible relations between them are strong (weak), in particular, if P just has strong points is called ordinary and its equipment is trivial.
The weight w(x) of a point x ∈ P is 1 if x is a strong point and 2 if it is a weak point. Whether X ⊂ P is an anti-chain, its weight is defined as the sum of the weights of each of its elements and it is denoted by w(X) = x∈X w(x). The weight of P is w(P) = max{w(X) : for all anti-chains X ⊂ P}. Graphically each 2-equipped poset is presented by its diagram, which is obtained from the ordinary Hasse diagram of the poset P by distinguishing its strong and weak points by • and ⊗ respectively, and by joining additional lines symbolizing those strong strict relations between weak points which are not consequences of other relations. It follows from (2.1) that relations which rise and sink from strong points are strong, so these are not distinguished in diagrams.
Example 2.1. Let P be an equipped poset given by the diagram of Figure 1 . Then, among strict relations, the only weak ones are a ≺ b ≺ c ≺ d, a ≺ c, hence all those in the rest are strong, namely, b ⊳ d, α ⊳ {b, c, d}, a ⊳ {d, e, β}, e ⊳ β. On the other hand, P = α ∨ + β ∧ is the sum of two chains, and w(P) = 4.
The category corep P of corepresentations
Unless otherwise stated, throughout this paper, F ⊂ F(ξ) = G denotes an arbitrary quadratic field extension with primitive element ξ. Since each x ∈ G is uniquely expressed as F-linear combination x = a + ξb, its real and imaginary part Re(x) = a and Im(x) = b are well defined. Given a 2-equipped poset P, a matrix corepresentation M is a rectangular matrix over G separated into matrix blocks
, along with a set of admissible transformations:
(a) G-elementary row transformations of the whole matrix M;
(c) In the case of a strong (weak) relation x ⊳ y (x ≺ y), additions of columns of the stripe M x to the columns of the stripe M y with coefficients in G (F).
Let M, N be a matrix corepresentations of P, its direct sum is defined in a natural way as
. M is said to be equivalent or isomorphic to N if they can be turned into each other by means of admissible transformations, and it is denoted by M ∼ N. An indecomposable matrix corepresentations is defined in the usual matrix sense. The set of all corepresentations of P over (F, G) together with admissible transformations lead to the matrix coproblem of classify all indecomposable corepresentations up to equivalence.
To every matrix corepresentation M is associated its
There exists another definition of corepresentations of 2-equipped posets, in invariant language, compatible with the matrix definition above. We recall this and another facts from [28, 30] . Given a F-subspace U of some linear G-space V , its G-hull U ∼ is the least G-subspace containing U and its G-cohull U ∼ is the largest G-space contained in U, then they can be defined as follows
where W are G-subspaces of V . When U itself is a G-subspace then U ∼ = U ∼ = U and U is said to be G-strong or strong.
A corepresentation of a 2-equipped poset P over the pair (F, G) is a collection of the form U = (U 0 , U x : x ∈ P ) where U 0 is a finite-dimensional G-space containing
Then, to each strong point corresponds a G-strong subspace.
The category of corepresentations corep (F,G) (P, ≤, ⊳), or simply corep P if the pair (F, G) causes no confusion, has as objects the corepresentations of P and morphisms U ϕ −→ V the G-linear maps ϕ : U 0 −→ V 0 such that ϕ(U x ) ⊂ V x for each x ∈ P, if further required that ϕ is an isomorphism and ϕ(U x ) = V x , then U, V are said to be isomorphic.
A direct sum of two corepresentations U, V of P is a corepresentation
. U is a indecomposable corepresentation if its direct summands are only the null corepresentation 0 = (0, 0 x : x ∈ P) and U. A complete set of indecomposable corepresentations pairwise non-isomorphic of P over the pair (F, G) is denote by Ind (F,G) P or Ind P, for brevity. A 2-equipped poset is said to be of finite (infinite) corepresentation type if | Ind P| is finite (infinite). The list of finite corepresentation type posets and their classification of indecomposables can be deduced from [16] . The classification of indecomposable objects of the category corep P, up to isomorphism, corresponds precisely to the described above matrix problem.
Namely, if M is a matrix corepresentation of P with dim M = (d 0 , d x : x ∈ P), one may consider a base e 1 , . . . , e d 0 of some d 0 -dimensional G-space U 0 and identify each column (λ 1 , . . . , λ d 0 )
T of M with the element u = λ 1 e 1 + · · · + λ d 0 e d 0 ∈ U 0 . Given any column set X ⊂ M, denote by F[X] and G[X] the F-span and G-span of X in U 0 respectively. Then, one can form a corepresentation
, which satisfies the conditions (2.4) .
From this point of view, the columns of each vertical stripe M x represent a system of generators of the space U x modulo its radical subspace
Hence, the transformations (a)-(c) of M reflect both base changing in U 0 and generator changing in subspaces U x . Conversely, starting from U, one can associate with U a matrix corepresentation denoted by M U . Notice that dim U M ≤ dim M and dim U ≤ dim M U , in both cases the equality holds if and only if the columns of each stripe M x are linearly independent modulo the radical column. When dealing with matrix corepresentations M U corresponding to corepresentations U, we always will select such matrices M = M U that dim M = dim U.
Given any corepresentation U of P with dimension d = dim U, the support of U is the subset Supp U = {x ∈ P : d x > 0}. A vector d is sincere if has no zero coordinates; a corepresentation is said to be sincere if its dimension vector is sincere. Every equipped poset having at least one sincere indecomposable corepresentation is called sincere (with respect to corepresentations). A corepresentation is trivial if dim G U 0 = 1.
Let Q ⊂ P be a subposet, and U ∈ corep Q, the extended corepresentation V ∈ corep P of U is defined as follows V 0 = U 0 and for x ∈ P
0, otherwise.
We have a duality principle for corepresentations of 2-equipped posets. Given a finite dimensional G-space U 0 , the F-dual space
becomes a G-space in a natural way. Namely, let ℘(t) = t 2 + pt + q be the minimal polynomial of the quadratic field extension F ⊂ F(ξ) = G, and let e 1 , . . . , e n a basis of U 0 = G{e 1 , . . . , e n }. Then, it can be also considered as a F-space of dimension 2n U 0 = F{e 1 , ξe 1 , . . . , e n , ξe n } then, if ϕ ∈ U * 0 and it holds ϕ(e i ) = a i and ϕ(ξe i ) = qb i , we set c i = a i + ξb i and ϕ = ϕ (c 1 ,...,cn) with the element (c 1 , . . . , c n ) ∈ G n itself and hence identify U *
Further, for a number z = x + ξy ∈ G (x, y ∈ F) we have zϕ (c 1 ,...,cn) = ϕ (zc 1 ,...,zcn) .
If U x is a F-subspace of U 0 , then
x is a G-subspace provided that U x is itself a G-subspace, it also holds the coincidence U ⊥⊥ x = U x under the natural identification U * * 0 = U 0 . It is summarized in the following proposition. Proposition 2.2. If, p = 0 or char F = 2 then for any G-space U x ⊂ U 0 its orthogonal complement
Denote by P * the antiisomorphic or dual 2-equipped poset to a poset P. Given a corepresentation U of P, we define the dual corepresentation U * of P * by setting
where U * 0 and U ⊥ x are defined as above. We also get the following properties for F-subspaces
Lemma 2.
3. An arbitrary 2-equipped poset P is sincere if and only if P * is.
Proof. If U is an indecomposable corepresentation of the poset P with dimension d = dim U, and d * = dim U * then by changing each of the spaces U x with the condition d * x = 0 for its radical space U x , we obtain a corepresentation U 1 of P with codimension vector d *
1 is a sincere indecomposable corepresentation of P * It may be analogously defined a matrix corepresentation of a 2-equipped poset P over the pair of polynomials rings (
) (x ∈ P). However, for the scope of this paper, it is not necessary to define the analogue of the admissible transformations (a)-(c). A corepresentation series S(X) is obtained from a matrix M[t] of (F[t], G[t])-corepresentation by substituting any square G-matrix X for the variable t, and scalar matrices λI of the same size for the coefficients λ ∈ G.
A corepresentation series of P is called sincere if it induces at least a sincere indecomposable corepresentation of P. We are interested in series of indecomposable corepresentations pairwise non-isomorphic, then, sometimes is necessary to impose additional restrictions on the matrix X, see Table 1 .
Definition 2.4. Let F be a infinite field. A 2-equipped poset P of infinite corepresentation type is of one-parameter with respect to corepresentations over the pair (F, G), if it has a series containing almost all indecomposable corepresentations of each given dimension
Formulation of main theorems
From now on all results are formulated without warning for corepresentations (if there is not confusion). 
The I blocks correspond to identity matrix of arbitrary fixed size, and the empty blocks are zero matrices. Whether the block X is a square matrix in a Frobenius Canonical form over F, under ordinary similarity transformations, it holds that X ∼ X ′ ⇐⇒ S(X) ∼ S(X ′ ). We will resume its discussion later in Section 5.
Theorem A. Let P be a 2-equipped poset with w(P) ≤ 4. Then, P is one-parameter type if and only if it has precisely a critical subposet, i.e. one of the posets K 1 , . . . , K 5 (the Kleiner's critical posets) and K 6 , . . . , K 9 (the critical non trivially equipped posets) listed in Figure 2 . Figure 2 : Diagrams of the critical one-parameter 2-equipped posets.
It follows that if w(P) ≤ 3 of P does not contain critical 2-equipped poset then is of finite corepresentation type. The list of non trivially 2-equipped posets is given in the Appendix A, besides of their classification of indecomposable corepresentations.
Theorem B.
A non trivially 2-equipped poset of one-parameter type is sincere if and only if it is isomorphic or antiisomorphic to one of the 28 posets K 6 , . . . , K 9 , and A 25 , . . . , A 48 listed in appendixes B, C and D.
An explicit classifications of indecomposable corepresentations of the critical posets K 6 and K 8 were obtained in [28] , however we recall them in Theorems C1 and C3. The classifications of indecomposables of K 7 and K 9 are given in Theorems C2 and C4 respectively. The remaining classifications of indecomposable corepresentations of the sincere 2-equipped posets are given in propositions 4.2-4.7, and 6.1, 6.2, 6.4 and 6.6.
Theorem C1. The critical 2-equipped poset K 6 = {a; b} where a; b are weak points, has 6 types of indecomposable corepresentations over the pair (F, G) (up to duality and permutation), even the series of corepresentations, see Tables 3 and 4 .
Theorem C2. The critical 2-equipped poset K 7 = {a ≺ p ≺ q; a ≺ q; θ} where θ is the unique strong point, has 48 types of indecomposable corepresentations over the pair (F, G) with Tits form not 0, it also has a corepresentation series.
Theorem C3. The critical 2-equipped poset K 8 = {̺; σ; a} where a is the unique weak point, has 11 types of indecomposable corepresentations over the pair (F, G) (up to duality and permutation), even the series of corepresentations, .
Theorem C4. The critical 2-equipped poset K 9 = {a ≺ b; ζ ⊳ η} where a, b are weak points and ζ, η are strong points, has 48 types of indecomposable corepresentations over the pair (F, G) with Tits form not 0, it aslo has a corepresentation series.
The Tits quadratic form asociated to a 2-equipped poset
There exists a known relation between the theory of quadratic forms and the representation theory of posets, see [27] , and as expected there also exists a relation with corepresentations of 2-equipped posets. Namely, it is defined a quadratic Tits form f P (d) of a vector d associated to a 2-equipped poset P. Furthermore, there is relationship between roots of f P and dimension vectors of indecomposable corepresentations of P (see Theorem 3.1).
Given a 2-equipped poset P, we set P • = P ∪ {0} (where 0 is a formal symbol incomparable with the elements of P). A vector e x ∈ Z P • (x ∈ P • ) is a simple root whether (e x ) x = 1 and (e x ) y = 0 for x = y. The Tits quadratic form f P = f associated to P is defined over a given vector d = (d 0 , d x : x ∈ P) by the formula
where l xy = 0, if x y; l xy = 1, if x ≺ y; l xy = 2, if x ⊳ y or x = y = 0. Recall that if x, y = [f (x + y) − f (x − y)] is the corresponding symmetric bilineal form, the reflection in the point x ∈ P
• is an application ρ x :
A root of a Tits form f P is a vector d associated to P which is obtained by reflections from a simple root. Let d, d
′ be roots of f P , we write
. Throughout, we consider admissible roots which are non-negative roots, with d 0 > 0. A vector µ ≥ 0 associated to P is an imaginary root of f P if f P (µ) = 0. A vector which is neither root nor imaginary root is called special vector.
The following result describes a close relation between Tits form f P associated to P and its dimension vectors of indecomposable corepresentations. 
Theorem D (Dimensions of indescomponibles
x ∈ P) associated to P, they are of the same type if d − d ′ = µ where µ is an imaginary root of f P . A minimal root µ 0 of f P is a minimal element of a set of admissible roots of the same type of f P . Given U, V ∈ Ind P with dimension vectors d, d
′ respectively, which are not imaginary roots, they are said to be of the same type if d and d ′ are of the same type. Moreover, we attach a number m to all indecomposables of the same type, and refer to an specific one by its dimension in the following way
′ are imaginary roots but U and V are not covered by a series of corepresentations, and besides they are obtained from integration of another indecomposables of the same type, we say that U and V are of the same type. This is just a convention to refer in a simply way to the indecomposable corepresentations.
The dimension vectors, of the one-parameter 2-equipped posets having one type of discrete indecomposables, are presented together with their diagrams in the Appendixes B -D, while in the Appendixes E and F are presented the list of minimal dimension vectors both of the posets with more than one type of discrete indecomposables, and of the critical posets K 7 and K 9 , respectively. (F, G) . These posets are those sincere one-parameter 2-equipped posets that contain the poset K 6 . The classifications of indecomposables for above mentioned posets are obtained using differentiation and integration VII developed in [30] , except for the series of corepresentations of K 6 .
Let Q, P be a 2-equipped posets such that Q is a subposet of the derived poset P ′ with respect to the algorithm D-VII. We write
Notice that there is not a unique way to compute it.
Besides the above notation, we also use a direct way to build a corepresentation. Given a maximal (minimal) strong point ζ of a 2-equipped poset P, we set R ⊂ Q = P \ ζ the subset of comparable points in Q with ζ. Let U be an indecomposable corepresentation of Q, such that U ∼ R = U 0 (U ∼ R = 0), then U may be be extended to a corepresentation V of P given by V 0 = U 0 , V x = U x for x ∈ Q and V ζ being an arbitrary G-space containing properly (contained into) the space U
Example 4.1. In table 2 is considered P = A 25 = {a; b⊳η} and P * = {a; η ⊳b} where η is the only strong point, and it is maximal and minimal respectively. K 6 = {a; b} is a subposet of both of them and its matrix indecomposable corepresentation 4 (K 6 −4) satisfies conditions above, then it can be extended to a corepresentation of A 25 or A * 25 , moreover these extended corepresentations are indecomposables. 
Proof of Theorem C1. We recall the main facts of that classification. Let U be an indecomposable corepresentation of K 6 . There are considered three cases. When U Notice that Int n (K 6 −i) coincides with the extended corepresentation n (K 6 −i) Each of the posets A 28 = {a⊳ζ; b⊳η}, A 29 = {a; b⊳η⊳θ}, A 34 = {a; η⊳b⊳θ} and A 45 = {a ⊳ ζ ⊲ η ⊳ b} where a and b are the only weak points, has a VII-suitable pair for differentiation VII, (see section 4 in [30] ) then by integrating all indecomposable corepresentations of the respective derived sets we obtain its classification. For the poset A 33 = {a ⊳ ζ; η ⊳ b}, we apply (ζ, η)-completion (for ordinary posets), in the sense of [40] , i.e. we add the relation ζ ⊲ η, so that, A 33 and A 45 have the same type of sincere indecomposable corepresentations, see lemma 5.2 in [40] . Notice that each of the posets A 33 , A 34 , A 45 is self-dual. it follows the following proposition. i is sincere at the point q and then is of (A 38 − 1) type or each summand is not sincere at q and then is of the form (
Consider the matrix realization M = M U , and reduce the vertical stripes corresponding to the points a, b, q as a direct sum of powers of indecomposable corepresentations as mentioned above, grouped according to its dimension. On the vertical stripe r is obtained a matrix problem concerning about classifying indecomposable representations of a garland of the form (4.1).
More precisely, the matrix blocks in the stripes of the strong points 3 (weak points)
respectively. An example is given in Figure 3 below.
Then, the problem to classify indecomposable corepresentations of A 42 is reduced to classify indecomposable representations of a garland (4.1), which is given by the matrix blocks 
In the sense of representations of 2-equipped posets, see [35] , [38] 
It holds by checking exhaustively the classification of indecomposable corepresentations of these posets.
Classification of indecomposable corepresentations of K 7
Proof of Theorem C3. The pair (a, θ) of the critical 2-equipped poset K 7 = {a ≺ p ≺ q; a ≺ q; θ} is suitable for differentiation VII, see Figure 4 , then its indecomposable corepresentations are obtained by integrating exhaustively all indecomposable corepresentations displayed in Table 8 , even its series of corepresentation comes from K 6 series. For this reason the square block X in the series S(X) of K 7 (see Table  1 ) is restricted to be in a Frobenius matrix form over F. Notice that an one-parameter 2-equipped poset P containing a critical subset K 7 has the following form
Furthermore, given x ∈ (K 7 ) ⊂ P, it satisfies one of the following conditions:
it satisfies one of the dual conditions: (1') a ⊲ x; (2') {p, θ} ⊲ x; (3') x ≺ a and θ ⊲ x; (4') x ≺ a and p ⊲ x. Let W be a corepresentation of P as in (5.1), its codimension vector is denoted by r = r W = (r 1 , r 2 , r 3 , r 4 ) where 
By checking exhaustively all indecomposable corepresentations of K 7 (see Table  8 ) it follows that indecomposable corepresentations W of K 7 such that r W = 0 are the listed ones in table 9 (denoted by W i with i ∈ {1, . . . , 9}). Notice that r * W i = 0 for all i. Table 9 : Corepresentations of K 7 with r = 0.
Lemma 5.1. Let P be a sincere one-parameter 2-equipped poset containing the subposet
Proof. Let U ∈ Ind P sincere at x ∈ (K 7 ) , and V = U| K 7 be a restricted corepresentation to K 7 , then decompose it in a direct sum V = j V j . Since U is sincere at x, for every summand V j ≃ W i (i ∈ {1, . . . , 9}), thus U is not sincere at any point in (K 7 ) because of r * W = 0 for W = W i . Analogously, U is not sincere in (K 7 ) provided that U ∈ Ind P is to be sincere at some point in (K 7 ) . Lemma 5.2. Let P be a sincere one-parameter 2-equipped poset containing a subset
Proof. One can assume that P = K 7 + (K 7 ) , the case P = K 7 + (K 7 ) is analogous. The proof uses induction on |(K 7 ) | ≥ 1. Let x ∈ (K 7 ) ∩ max P and U ∈ Ind P be a sincere indecomposable corepresentation with d = dim U. The restriction V = U| P\x is considered as direct sum of indecomposable corepresentations V = i V i and its support is denoted by S i = Supp V i . In the base case |(K 7 ) | = 1 it holds that S i ⊂ K 7 where V i ≃ W with r W = 0, it means that each summand corresponds to some among the corepresentations in Table 9 , other case U were not sincere at x. When |(K 7 ) | > 1 happens that S i ⊂ K 7 as before, or S i ⊂ K 7 , so S i have to be a finite poset F 13 , . . . , F 18 (whether it contains at least a weak point) or an ordinary finite poset un poset, other case were not of one-parameter type.
The study of corepresentation U is reduced to the following four cases:
is the unique summand that does it, but dim F W a = 0. If S i ⊂ K 7 there exists j such that a ∈ S j , notice that S j = F 13 , . . . , F 16 , F 18 (because it have to contain at least another strong point z, and there are two options: (a) q ⊳ z; (b) p ⊳ z and θ ⊳ z; in both of them a < z).
It follows that any summand V i ≃ W with r 1 = 0 is not sincere at a.
(2) {p, θ} ⊳ x. When S i ⊂ K 7 each summand V i ≃ W satisfies r 2 = 0, thus is one among W 6 , . . . , W 9 , any case dim F W a = 0. If S i ⊂ K 7 there exists j such that a ∈ S j , for the same reasons of case (2) S j = F 13 , . . . , F 18 . It follows that each summand of this form is not sincere at a.
(3) q ≺ x and θ ⊳ x (and also p ≺ x, or it is the second case). When S i ⊂ K 7 each summand V i ≃ W satisfies r 3 = 0, summands W 3 , W 5 , W 6 , W 9 are the only ones which do it, but dim G W θ = 0. If S i ⊂ K 7 and S i has a non trivial equipment, there exists j such that z, θ ∈ S j for some weak point z, there are there variants: (a) q ≺ z and θ ⊳ z, but any finite poset do not satisfy θ ⊳ z; (b) q ≺ z and p ⊳ z, also z < x (to avoid that K 6 = {z, x} ⊂ P) but then p ⊳ x is the second case; (c) q ⊳ z, for the same reasons implies p ⊳ x. If S j is an ordinary finite poset should have at least another strong point ϕ and two cases happen: (a) p ⊳ ϕ and θ ⊳ ϕ, and ϕ x (to avoid that p ⊳ x), it means that S j is a chain and then S j = F 1 ⊂ K 7 , contradiction; (b) q ⊳ ϕ , ϕ x further ϕ θ (or it would be latest case), but then K 8 = {ϕ, θ, x} ⊂ P, contradiction. It is concluded that every summand V i ≃ W that satisfy r 3 = 0 are not sincere at θ.
(4) q ≺ x and p ⊳ x (and also x θ, other case it would be third case). There is no point q < z < x, due to it implies q ⊳ x or θ ⊳ x. If there exist another maximal points, cases (1), (2), (3) apply. Therefore, it is assumed that P = K 7 + x and S i ⊂ K 7 . Since r 4 = 0, the summands W ≃ V i are isomorphic to some among
Consider the matrix realization M U of U, after reducing the restricted corepresentation M V , a mixed type matrix problem is obtained over the vertical strip x, in which are admitted G-elementary column transformations, that strip is separated into six horizontal stripes given by the chain 9 < 6 < 8 < 1 < 2 < 4 (numbered according to corresponding corepresentation). The stripe(s) 9 admits (1, 2, 4, 6, 8  admit) G-elementary (F-elementary) row transformations in such a way that the matrix problem on the vertical stripe x corresponds to a problem on classification of indecomposable representations of a chain (see Figure 5) .
The sincere subsets of that chain are singleton sets, it means that just one of W 1 , W 2 , W 4 , W 6 , W 8 , W 9 is the indecomposable corepresentation of P \ x, therefore d a = 0 or d b = 0 any case it contradicts the initial assumption that U is sincere. It follows the lemma.
Figure 5: Corepresentation of P = K 7 + x, which satisfies (4), and its relationship with representations of a chain.
6 Classification of one-parameter 2-equipped posets containing K 8
The aim of this section is to give a complete classification of the indecomposable corepresentations of the critical poset K 8 = {̺; σ; a} where a is the unique weak point (see Figure 2) , and of each sincere one-parameter 2-equipped poset containing it, listed in appendixes C, D. These classifications 4 are obtained recursively in terms of differentiation algorithms D-I and completion for ordinary posets [36, 40] , and D-VII and completion for 2-equipped posets [30] , except the corepresentation series of K 8 .
• Proof of Theorem C3. Let U be an indecomposable corepresentation of K 8 , three cases can happen:
is analogous to (c)), it can be extended to a corepresentation V of A 26 = {̺, σ, a⊳η}, A 27 = {̺ ⊳ ζ ⊲ σ, a} or A 40 = {̺ ⊲ q ⊳ a, σ} respectively (where a and q are the only weak points), namely, in case (a) by in case (c) with respect to D-VII, see Figure 6 . Finally U is obtained by restricting
It is the dual condition of (1). Any corepresentation U of K 8 which satisfies condition (2) may be obtained by duality from some one which satisfies (1) .
Consider a matrix realization of U, then it may be turned into a matrix form
where A, B are square matrices over G. The problem to find a pair of matrices (A, B), in such a way that M is indecomposable, is reduced to a biquadratic matrix problem 5 , which is closely related to the semilinear and pseudolinear Kronecker problems.
The series of indecomposable corepresentations S(X), where X is a square matrix over G of arbitrary order n ≥ 1, of the critical poset K 8 is defined by the matrix (6.1)(a) if the characteristic Char F = 2 or (6.1)(b) if Char F = 2 and F ⊂ G is a separable extension or (6.2) if Char F = 2 and F ⊂ G is inseparable. The series describe almost all indecomposable corepresentations of any shown dimension d, however X is restricted to a Frobenius Canonical Form block C(f ) associated to a non-constant monic polynomial f (t) = a 0 + a 1 t + · · · + a n−1 t n−1 + t n over G If f (t) = a 0 + a 1 t + · · · + a n−1 t n−1 + t n is a non-constant monic polynomial over G, its companion matrix of order n is denoted by C(f ) = (c ij ) with c i,i+1 = 1, c ni = −a i−1 and otherwise c ij = 0. Let G[t, σ, δ] be the skew polinomial ring of right polynomials where σ : G → G is an automorphism and δ is a σ-right derivation el anillo de polinomios torcidos que consisten de los polinomios derechos en la variable t sobre G tal que at = ta σ + a δ para cualquier a ∈ G, donde σ es un automorfismo de G y δ es una σ-derivación sobre G. Se denota por I un subconjunto maximal de los polinomios indescomponibles no similares dos a dos en G[t, σ, δ].
• • ⊗ I n ξI n I n I n ξX I n (a) 
for n ≥ 1.
7 Classification of indecomposable corepresentations of Lemma 7.3. If P is a sincere one parametric equipped poset, containing a subset K 9 , then P = K 9 .
Proof of the Main Theorems
The Theorems A and B are followed from results about classification of indecomposables corepresentations of 2-equipped posets given in Sections 4 -7, listed in appendixes B, C and D, as well as the Lemmas 5.2, 7.3 above, and Theorems 8. 4, 8.6 given in this Section. Firstly, we proof some lemmas.
, r W 10 = (0, 1, 0, 2); Table 14 : Corepresentaciones de K 9 con r = 0.
Lemma 8.1. Let P be an equipped poset of the form P = {a; b} + {a; b} + {a; b} where a, b are weak points, and {a; b} = p m ≺ · · · ≺ p 1 and {a; b} = q 1 ≺ · · · ≺ q n are completely weak chains. Then, P is sincere if and only if n + m ≤ 2.
Proof. We study two cases, (1) {a; b} = ∅ or {a; b} = ∅. We suppose {a; b} = ∅ (the second condition is dual). We apply induction on n ≥ 2. Notice that A 38 and A 42 correspond to the base case. As the induction hypothesis we assume that P is not sincere for 2 < n < k, for some fixed number k. Let U be an indecomposable corepresentation of P and decompose its restriction V = U| P\qn in a direct sum of indecomposables V = i V i . By the induction hypothesis, it follows that the support of each summand is sincere at most in one point of q 1 , . . . , q n−1 , otherwise it would be a direct summand of U. We consider the matrix realization of U by writing in the canonical form the summands V i . In the vertical stripe corresponding to q n , it is obtained a matrix problem (analogously to the describe above in the case of the poset A 42 , see the Figure 3 ) about classification of indecomposable representations of a garland G ′ , which differs from the garland (4.1) by substituting the chain b i 1 < · · · < b i k−1 for each point b i . Its classification has the form (4.2) together with identity matrix blocks of order 1 on the horizontal stripes corresponding to the points b n j . It implies that U is decomposable.
Case (2) |{a; b} | > 0 and |{a; b} | > 0. Consider a matrix realization of an indecomposable corepresentation U of P sincere at q n , and apply induction on m+n ≥ 2. The base case corresponds to the posets A 41 and A 46 . Given a fixed k > 2, we assume that P is not sincere provided that 2 < m+n < k. For the induction step, we decompose the restriction V = U| P\qn in indecomposable summands V = i V i . Since U is indecomposable, the summands have the form
with support at the sets {a; b}+q i with i = 1, . . . , n−1, or (A * 38 − 1) with support at the sets {a; b} + q j with j = 1, . . . , m. On the vertical stripe corresponding to the point q n appears a problem about the classification of indecomposable representations of a garland G ′′ which is obtained from the garland If an equipped poset P contains a critical subset {a, b}, we denote Lemma 8.2. Let P be an equipped poset containing a critical subset K 6 = {a, b} and having the form 
We recall from [28] , that a subset K 6 ⊂ P is said to be well inserted in P if the subsets (a b) = {x ∈ P : a x, b x}, (a b) = {x ∈ P : x a, x b} are chains, and each of the subsets N(a) and N(b) is a chain with a unique weak point. The corollary below follows easily from the lemmas 8.1, 8.2 and the fact that each indecomposable corepresentation of an equipped poset P containing a well inserted subset K 6 and two points p, q such that p ⊳ a and {a, b} < q, or, p < {a, b} and a ⊳ q is not sincere at one of the points p, q, see corollary 3.2 in [28] . A The list of finite-type 2-equipped posets and their classification of indecomposable corepresentations
Indecomposable corepresentations of a one-parameter 2-equipped poset P (except series) are obtained in a recursive way, starting from indecomposable corepresentations of P whose support is a finite-type poset Q ⊂ P via integration algorithm (opposite to the differentiation VII, obtained in [30] ), roughly speaking most of discrete classification of one-parameter 2-equipped posets comes from classification of corepresentations of finite-type 2-equipped posets.
In order that results presented in this paper will be clear, a list of finite-type 2-equipped posets together with their classification of indecomposable corepresentations are presented. The list can be obtained by following results in [16] about subspace categories of a vector space categories, see [21] , [27] , [34] . While a complete description of their indecomposable matrix corepresentations was obtained in [30] in a closed terminology used here.
The list of finite-type 2-equipped posets f =1 f =2 We recall that F ⊂ F(ξ) = G is an arbitrary quadratic field extension, with generator ξ. The classification is separated in two parts according to the value of the Tits form of the vector dimension of the indecomposable corepresentation, f (d) = 1 or 2.
One can refer to a specific matrix corepresentation M of a poset P listed above by mentioning its respective letter in the form (P-letter ), provided that it has more than one indecomposable corepresentation, as is the case of F 13 , F 14 and F 15 , or just writting (P) when is not confusion about its unique indecomposable corepresentation, as is the case of F 16 , F 17 and F 18 .
The following lemma may be checked inspecting the classification given above.
Lemma A1. An indecomposable corepresentation of a finite 2-equipped poset P which coincides with one of the sets F 15 , F 17 or F 18 satisfies the following conditions
B Sincere one parametric 2-equipped posets containing K 6 , but critical and special sets 
